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Applicants 1 traverse of the restriction requirement has been considered, 
but is not deemed persuasive. 

Applicants 1 argument, that there is no indication from the claim language that the 
apparatus of claims 29 and 38 could be used with a liquid in the reaction space, is not 
convincing, since the process as claimed can be practiced by another and materially 
different apparatus, such as one which does not include compression means or 
expansion means cooperating with the stator. Accordingly the restriction requirement is 
made FINAL. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 12 and 16-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over either Keefer ( 903 or Keefer '121 in view of Keefer et al '050. 
Keefer '903 and Keefer '121 both disclose both disclose gas phase chemical 
reactions conducted inside an open loop Stirling cycle apparatus, wherein 
adsorbent surfaces are associated with the thermal regenerators of the Stirling 
cycle apparatus, so that pressure swing adsorption separation of reactant and 
product gas species maybe achieved in response to cyclic variations of flow and 
pressure within the apparatus. (See the Abstract of each reference.) Keefer '903 
and Keefer '121 both disclose that the method may be employed for the steam 
• reforming of hydrocarbons. (See col. 1 , lines 18-22 of Keefer '121, and, and col. 
1, lines 13-19 of Keefer '903. The difference between the processes disclosed by 
Keefer '903 and Keefer '121 , and that recited in applicants' claims, is that Keefer 
'903 and Keefer '121 do not disclose that the gas mixture containing the reactant 
and product components should be contacted with the adsorbent material in flow 
paths extending between first and second valve faces in a rotor, and that the 
rotor should be rotated at a rotational speed so as to establish cyclic fluid 
communication for each of the flow paths through the first and second valve 
facesi n a cyclic sequence. Keefer et al '050 discloses PSA separation of a feed 
gas mixture within an apparatus having a single prime mover powering a feed 
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compressor for one or multiple rotary PSA modules in parallel, each module 
including a a rotor with a large number of angularly spaced adsorber elements, 
with valve surfaces between the rotor and a stator. (See the Abstract and col. 6, 
lines9-65.) It would be obvious to employ the modular PSA system of Keefer et al 
'050 in the process of either Keefer '903 or Keefer '121 , since the processes of 
Keefer '903 and Keefer '121 both require PSA systems for the chemical reaction, 
and it would be expected that the system of Keefer et al '050 could be employed 
in any known or conventional process which requires PSA. 

Claims 1-3, 12 and 16-28 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over either Keefer '903 or Keefer '121 in view of Petit et al. Keefer '903 

and Keefer '121 both disclose both disclose gas phase chemical reactions conducted 

inside an open loop Stirling cycle apparatus, wherein adsorbent surfaces are associated 

with the thermal regenerators of the Stirling cycle apparatus, so that pressure swing 

adsorption separation of reactant and product gas species maybe achieved in response 

to cyclic variations of flow and pressure within the apparatus. (See the Abstract of each 

reference.) Keefer '903 and Keefer '121 both disclose that the method may be 

employed for the steam reforming of hydrocarbons. (See col. 1 , lines 18-22 of Keefer 

'121, and, and col. 1, lines 13-19 of Keefer '903. The difference between the processes 

disclosed by Keefer '903 and Keefer '121, and that recited in applicants 1 claims, is that 

Keefer '903 and Keefer '121 do not disclose that the gas mixture containing the 

reactant and product components should be contacted with the adsorbent material in 

flow paths extending between first and second valve faces in a rotor, and that the rotor 

should be rotated at a rotational speed so as to establish cyclic fluid communication for 

each of the flow paths through the first and second valve faces in a cyclic sequence. 

Petit et al disclose a rotary device including a plurality of vertical prismatic sectors 

mounted on a first annular plate comprising two arrays of gas passages which 
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communicate with the outer and inner collectors of respective sectors. (See the Abstract 

and col. 2, lines 29-64.) It would be obvious to employ the rotary device of Petit et al in 

the process of either Keefer '903 or Keefer '121 , since the processes of Keefer '903 and 

Keefer '121 both require PSA systems for the chemical reaction, and it would be 

expected that the rotary device of Petit et al could be employed in any known or 

conventional process which requires PSA. 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 

Claims 1-3, 12 and 16-28 are rejected on the ground of nonstatutory 

obviousness-type double patenting as being unpatentable over claims 1-92 of U.S. 

Patent No. 6,406,523 in view of either Keefer '903 or Keefer '121. It would be obvious. 

from either Keefer '903 or Keefer '121 to employ the rotary module recited in the claims 

of US 6,406,523 in the steam reforming of hydrocarbons, since it would be expected 
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that the system of US 6,406,523 could be employed in any process in which a PSA 
system is required. 

. Claims 1-3, 12 and 16-28 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-92 of U.S. 
Patent No. 6,051,050 in view of either Keefer '903 or Keefer '121. It would be obvious 
from either Keefer '903 or Keefer '121 to employ the PSA process recited in the claims 
of US 6,051,050 in the steam reforming of hydrocarbons, since it would be expected 
that the system of US 6,051 ,050 could be employed in any process in which a PSA 
system is required. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3, 12 and 16-28 are rejected under 35 U.S.C. 112, second paragraph, 

as being indefinite for failing to particularly point out and distinctly claim the subject 

matter which applicant regards as the invention. In claim 1, steps (d) and (e), it is 

indefinite as to whether the gas may be both supplied to and withdrawn from the first 

valve face, or both supplied to and withdrawn from the second valve face, or whether 

the claim requires that the gas be withdrawn from the second valve face if supplied to 

the first valve face, or withdrawn from the first valve face if supplied to the second valve 

face. In claim 23, "such as methane" renders the scope of the claim vague and 

indefinite, since it is not clear whether the claim embraces any hydrocarbon, or is limited 

to methane. 

The other references are made of record for disclosing various PSA processes. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wayne Langel whose telephone number is 571-272- 
1353. The examiner can normally be reached on Monday through Friday, 8 am - 3:30 
pm Eastern Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). J 



273-8300. 




Wayne Langel 
Primary Examiner 
Art Unit 1754 
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